A simple, efficient and eco-friendly protocol has been developed for the deprotection of N-Boc on structurally diverse amines. Selective removal of N-Boc groups was achieved with excellent yields using water around reflux temperatures. In the absence of any additional reagents, this method represents a reasonable alternative to previously reported deprotection procedures.
chemoselectivity as well as high temperatures. In addition, some of these catalysts cannot be recovered and used again. In recent years, organic reactions in water have received considerable attention. Compared to conventional solvents, water is preferred for organic reactions because of its unique properties. Moreover, it is cheap, non-toxic, non-explosive, and environmentally acceptable. Thus, the use of water over organic solvents in deprotection reactions has gained much importance in the area of sustainable development chemistry (Crieco, 1998; Li & Chang, 1997) . However, reports for using of water as catalyst to promote organic reactions are very limited. reported special and efficient "green", catalyst-free, N-Boc deprotection in subcritical water, under pressure. Both aromatic and aliphatic N-Boc amines can be converted to the corresponding amines in high yields. The experiments were carried out with various time intervals (1-6 h), using distilled, deionized water (20 mL/mmol) at 150 o C. More recently, Thajudeen et al. (2010) described l-proline-based cyclic dipeptides from N-Boc-protected methyl esters under catalyst free conditions using water as a solvent. One-pot deprotection followed by cyclization has been used as the key steps. Based on these works, we've explored the deprotection of the Boc group using a catalyst-free water-mediator in the absence of any additional reagent under normal pressure, predicting chemoselectivity toward acid labile protecting group as methyl ester.
Results and Discussion
For the initial study of the deprotection, we chose aromatic and aliphatic N-Boc amine derivatives since many of these substrates are either commercially available or easily accessible. A series of N-Boc amines were subject to the deprotection conditions in water at 100 o C (Scheme 1). The results are established in Table 1 . N-Boc deprotection was achieved in one single step by using deionized water under argon atmosphere. Vol. 4, No. 3; 2012 Encouraged by these excellent preliminary results, we attempted the deprotection with a series of cyclosulfamides containing two orthogonal protecting groups a Benzyl and a Boc. Using a typical procedure, N-Boc, N'-Bn cyclosulfamides (7-11) were dissolved in water and treated by increasing the temperature until reaching boiling point. Reaction progress was monitored by TLC, which showed complete transformations of 7-11 within 12 min at 100 o C, giving the corresponding deprotected N-H, N'-Bn cyclosulfamides 7a-11a in yields ranging from 90 % to 96 % (Scheme 2, Table 2 ). In every experiment, the benzyl group was preserved. The N-Boc, N'-Bn cyclosulfamides 7-11 syntheses were achieved starting from chlorosulfonyl isocyanate (CSI), tert-butanol and natural amino acids (Gly, Ala, Val, Leu, Phe), following the general procedure previously described (Régaïnia et al., 2000; Berredjem et al., 2003) . To scope the limitations of this reaction, we extended our study to the Boc-deprotection of various linear N-Boc carboxylsulfamides amino acid derivatives (Scheme 3). All N-protected compounds (12-16) were prepared by our team starting from amino acids and CSI as described previously (Aouf et al., 1991) . The results of these experiments are summarized in Table 3 , and show that the Boc cleavage was successful for all of the substrates giving the corresponding N-deprotected carboxylsulfamides in high yields ranging from 92 to 96 % within 10 minutes. Surprisingly, we did not observe the deprotection of the ester group, and the selectivity of the deprotection was confirmed by 1 H NMR, by the presence of a methyl ester group signal at 3.70 ppm. This could be considered advancement over the reported methods (Wang & Li., 2009; for N-Boc deprotection and can be avoid predicting that water molecule act as dual acid/base catalyst in height temperature. The reaction preserves stereochemical integrity of N-Boc amino ester derivatives (Table 4 , entry 17-21), and the selectivity of this method can be valuable in organic chemistry applications, particularly in the synthesis of peptides. The generally accepted mechanism for the cleavage of the Boc group under acidic conditions involves the formation of carbone dioxide and a tert-butyl cation. We noticed a theory on water catalysis based on the study of molecular dynamics from Houk's et al. (2008) predicting that methyl ester hydrolyzed in water, which could act as a dual acid/base catalyst. When the temperature rises, the self-ionization of water is enhanced, where subcritical water can boast higher H + and OH -concentration.
To demonstrate acting of water molecule on N-Boc deprotection, we have carrying out the reaction in deonized water under argon atmosphere with depressurized system, avoiding the dissolution of CO 2 released, which we think that decreasing of pH to 6.2 at 100 o C on bidistilled water effect the reaction. Furthermore, reaction was carried out on deionized water where pH decreases for 6.9 at rt to 6.6 at 100 o C. For these reasons, we found that water molecule could bear hydrogen-bonding with carbamate moiety than an acid (Wang & Li., 2009) or dual acid/base ) catalyst advised.
Most of N-Boc amine derivatives are insoluble in water at room temperature, but become miscible when the temperature above 60 o C, which proves that substrate-water hydrogen-bonding occurs. Starting from 90 o C, the release of CO 2 is observed. The carbamate is firstly activated (electrophilic activation on carbonyl and nucleophilic activation on azotes atom), and then the hydroxide ion serves as a base which attacks the carboxyl, providing a tetrahedral intermediate. The geminal diol gives the deprotected amine, carbon dioxide and t-BuOH. The mechanism proposed by Qu et al. (2009) has been confirmed by our study.
Conclusions
In this work, we have developed a method for selective deprotection of the Boc group for various aliphatic, aromatic and heterocyclic amines, as well as cyclosulfamides and carboxylsulfamides. Based on our interesting results, we believe that the present study is a more eco-friendly approach compared to previous methods used. We are currently investigating the limitations of this technique and applying it to various structurally diverse N-Boc amines containing different orthogonal protecting groups. Relating results will be reported in our next communication.
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Experimental Section
All commercial chemicals and solvents were without further purification. All reactions were carried out under inert argon atmosphere. Melting points were determined in open capillary tubes on a Büchi apparatus and are uncorrected. 1 J = 5.7, 2 J = 7.00 and Jgem = 13.8, 2H, CH 2 ). 13 C NMR spectrum (125 MHz, CDCl 3 ): δ, ppm (J, Hz): 39. 50, 52.50, 58.60, 127.70, 129.80, 129.90, 137.30, 173.50 
